A series of recent studies have demonstrated that rats will increase their rate of operant responding for sucrose reinforcement when food-pellet reinforcement will be upcoming in the same session. One potential explanation for this increase is that operant, rather than respondent or general, behavior becomes increasingly probable in sessions in which food-pellet reinforcement will be available. This explanation implies that it is not necessarily upcoming food-pellet reinforcement that produces the induction. The present study investigated this implication by having rats press 1 lever (Experiment 1) or 3 different levers (Experiment 2) for 1 % liquid-sucrose reinforcers delivered by a 3-component multiple schedule. Across treatment conditions, food-pellet reinforcement replaced sucrose reinforcement in one of the three 15-min components. Doing so produced an induction effect in responding for sucrose in the other components. However, the size of induction did not differ depending on the temporal placement of the food-pellet reinforcement. These results are therefore consistent with the above, operant explanation.
A series of recent studies have reported that when rats press a lever for 1 % liquid-sucrose reinforcement delivered by a random-interval (RI) schedule , they respond at a higher rate if food-pellet reinforcement will be available later in the session than if sucrose reinforcement will continue to be available in the session (e.g., Weatherly, Plumm, Smith, & Roberts, 2002b; Weatherly, Stout, McMurry, Rue, & Melville, 1999) . This increased rate of responding, termed induction, is of interest because it is opposite of what one might expect to observe. That is, given that food pellets represent an increase in the conditions of reinforcement relative to 1 % sucrose (see Weatherly et aI., 2002b , for a more detailed explanation), one might expect to observe a decrease in response rates for sucrose (Le., a contrast effect; Reynolds, 1961) rather than an increase. Several studies have investigated why this induction effect occurs. Weatherly et al. (2002b) , for instance, investigated whether Pavlovian processes play a role . To do so, they had rats respond in two types of session. In one, the rats lever pressed for liquid-sucrose reinforcers in both the first and second half of the session. In the other, they lever pressed for sucrose reinforcers in the first half of the session and for food-pellet reinforcers in the second. Which type of session was in effect was signaled by which lever (right or left) the subjects pressed to obtain reinforcement. After training, subjects displayed induction in the first half of the sessions in which food-pellet reinforcement was upcoming. To test whether lever location was serving as a conditioned exciter (because it was paired w ith upcoming food-pellet reinforcement), they then had rats respond in a similar procedure with the location of the lever used in the first half of the session being perfectly predictive of the type of reinforcer (continued sucrose or food-pellet reinforcement) that would be available in the second half. However, at the midpoint of each type of session , the lever that had been used in the first half was retracted from the chamber and, at an equal probability, either the right or left lever was inserted into the chamber and was used to collect reinforcement in the second half of the session . Thus, although lever location in the first half of the session was predictive of upcoming reinforcer type, both the right and left levers were used equally often to collect both sucrose and food-pellet reinforcement. Weatherly et al. (2002b) reasoned that, if Pavlovian processes contributed to induction, then rates of responding in the first half of sessions in which food-pellet reinforcement was upcoming should be higher than those observed in the first half of sessions in which continued sucrose reinforcement was upcoming. However, this result did not occur. Response rates did not differ in the first half of the different types of session. Furthermore, when subjects responded in concurrent-choice sessions in which both levers were inserted into the chamber, little evidence existed to suggest they had a response preference for either lever. These results led Weatherly et al. to conclude that induction was likely under operant control. More specifically, in the presence of stimuli that indicate that food-pellet reinforcement will be available during the session, the rate of operant responding increases. Because, in the above procedure, both levers were used equally often to collect food-pellet reinforcement, no stimulus differentially signaled food-pellet reinforcement and thus induction was not observed. Weatherly et al. (2002b) went on to suggest that, if this account for induction was indeed correct, then induction in responding for sucrose reinforcement should occur in either half of the session when food-pellet reinforcement was available in the other half. In other words, the appearance of induction should not require that food-pellet reinforcement be upcoming. They noted that some research had reported finding induction subsequent to a period of food-pellet reinforcement (e.g. , Weatherly et aI., 1999) . However, that research was not designed to directly assess this possibility. Furthermore, the finding of induction subsequent to food-pellet reinforcement had largely been ignored because increases in responding for liquid-sucrose reinforcers after subjects had consumed food pellets could potentially be attributed to an increase in thirst.
The present experiments were designed to directly investigate whether the placement of a period of food-pellet reinforcement within a session would produce induction in responding for sucrose both before and after that period. To do so, subjects responded on a three-component multiple schedule, with each component being in effect for 15 min. During the baseline condition, 1 % sucrose reinforcement was available in all three components. Across three treatment conditions, food-pellet reinforcement was available in the first, second, or third component (with sucrose reinforcement being available in the other two). In Experiment 1, subjects responded on the same lever in all three components. In Experiment 2, three levers were present in the chamber, with a different lever being used to collect reinforcement in the different components.
Using a three-component multiple schedule allows for several unique determinations to be made. For one, it will not only determine whether induction in responding for sucrose reinforcement occurs both before and after food-pellet reinforcement, but also whether the size of those effects differ. For instance, by delivering food-pellet reinforcement in the second component, it is possible to directly compare the induction effects in the first and third components. A similar comparison can also be made between conditions (e .g. , comparing responding in the second component of the condition in which food-pellet reinforcement is delivered in the first component vs. the condition in which it is delivered in the third component). This comparison is of interest because it potentially allows for an assessment of how thirst may contribute to induction. Induction that is observed prior to the food-pellet reinforcement cannot occur because of thirst. If the induction observed subsequent to food-pellet reinforcement is larger than prior to it, then one might conclude that thirst augments induction. However, if induction subsequent to food-pellet reinforcement is smaller than prior to it, then one might conclude that post-food-pellet-reinforcement induction is solely produced by thirst.
Secondly, using a three-component multiple schedule will help determine how closely the phenomenon of induction mimics behavioral contrast. Research suggests that behavior contrast is, at least partially, controlled by the upcoming schedule of reinforcement (Williams, 1983; Williams & Wixted, 1986) . That is, contrast is more reliable and/or robust in the component that precedes differential reinforcement than it is in the component subsequent to differential reinforcement. Because the procedure used to produce induction shares many characteristics with procedures used to produce contrast, one might expect that a similar relationship would be observed. On balance, research on induction that has attempted to manipulate procedural variables so as to produce contrast has met with little success (e.g., Weatherly, King, & Arthur, 2002a) . Such results may imply that the two phenomena are distinct and, if so, that similar results might not be observed.
Given that previous research suggests induction in responding for sucrose may be observed both prior and subsequent to food-pellet reinforcement, we predicted that induction would be observed in components that preceded and succeeded a component that provided food-pellet reinforcement. Furthermore, given the account for induction put forward by Weatherly et al. (2002b) , we predicted that the size of the observed induction would be similar prior and subsequent to components that delivered food-pellet reinforcement.
Experiment 1

Method
Subjects. The subjects were 6 experimentally experienced male Sprague-Dawley rats originally obtained from the Center for Biomedical Research at the University of North Dakota. Subjects were approximately 1 year of age at the inception of the experiment. Each subject had experience lever pressing for 1 % liquid-sucrose and for food-pellet reinforcers delivered by a RI schedule of reinforcement. Subjects were continuously maintained at 85% of their free-feeding body weights by postsession feedings or by daily feedings on days in which sessions were not conducted . Because subjects were experimentally experienced, their free-feeding weights had been previously established. Those weights were continuously maintained. Subjects were individually housed with free access to water (only) in the home cage. They experienced a 12:12 hr lightdark cycle, with lights on at 0700 hr. All sessions were conducted during the light portion of the cycle. Care and maintenance of the subjects adhered to the ethical standards for animal use issued by the National Research Council (1996) .
Apparatus. Subjects responded in a Coulbourn Instruments Inc. experimental chamber for rats. It measured 30.5 (L) x 25.0 (W) x 28.5 cm (H). The front panel housed one 3.5-cm-wide x 0.1-cm-thick response lever that extended 2 cm into the chamber and required a force of approximately 0.25 N to depress. The lever was located 6.5 cm above the grid floor, 2.5 cm from the left wall. Above the lever was a panel containing three stimulus lights (red, yellow, and green from left to right). The lights were 0.6 cm in diameter, with the center light being 5 cm above the lever and the other lights 0.6 cm to the left and right. A 3.3-cm-wide x 3.8-cm-high x 2.5-cm-deep opening was centered on the front panel, 2 cm above the grid floor that allowed access to a trough into which reinforcers were delivered. Liquid reinforcers were delivered to the trough via a syringe pump located outside the apparatus and attenuating chamber. Food pellets were delivered to the trough via a pellet dispenser located behind the front panel. A 1.5-cm diameter houselight was centered on the back wall of the chamber, 2.5 cm below the ceiling. This experimental chamber was located inside a sound-attenuating cubicle with a ventilation fan masking noises from the outside.
The experimental events were programmed , and data were recorded, by an IBM-compatible PC that was connected to a Coulbourn Instruments Universal Linc and that ran Graphic State software . The computer and control equipment were located in a room adjacent to the one housing the experimental chamber.
Procedure. Because subjects were experimentally experienced, they were immediately placed on the procedure. Subjects responded in 45-min sessions in which lever pressing was reinforced on a multiple RI 30-s RI 30-s RI 30-s schedule. Each component was 15 min long and was signaled by the left/red (first component) , middle/yellow (second component) , or right/green (third component) light being illuminated above the lever. During each component, reinforcers were scheduled at a probability of 0.02 every 0.6 s unless a reinforcer had already been programmed. In that event, the interreinforcer interval did not advance until the subject had collected the programmed reinforcer. When a component change occurred, any uncollected programmed reinforcers were canceled (i.e., they were not carried over to the next session). A light above the lever was always illuminated, except during reinforcer delivery. The houselight was continuously illuminated throughout the session.
Subjects responded in a total of four conditions. One was a baseline (1 %-1 %-1 %) in which the reinforcer in each component was 0.2 ml of 1 % sucrose (v/v mixed with tap water). The other three conditions were treatment conditions in which food-pellet reinforcement (i.e., one 45-mg Noyes pellet, Formula All) served as the reinforcer in the first (FP-1 %-1%), second (1%-FP-1%), or third component (1%-1%-FP). In each treatment condition, the other two components still delivered 1 % sucrose reinforcement.
Of the 6 subjects, 3 experienced the following conditions in the following order: 1 %-FP-1 %, 1 %-1 %-1 %, FP-1 %-1 %, and 1 %-1 %-FP. The remaining subjects experienced these conditions in the reverse order. Each condition was conducted for 20 consecutive sessions. Sessions were conducted once per day, 5 to 6 days per week.
Results and Discussion
Figure 1 presents the rates of responding in each component during each condition for the mean of all subjects responding across the final five sessions of that condition. The error bars represent one standard error of the mean across subjects responding during a particular component. Response rates are plotted on a logarithmic ordinate so that differences in rates of responding at low rates of responding are visually evident (see Figure 2 of Experiment 2). Table 1 presents the data for individual subjects used to construct Figure 1 .
The data in Figure 1 and Table 1 support several conclusions. First, providing food-pellet reinforcement in one component of the threecomponent multiple schedule produced induction. That is, response rates in the other two components exceeded those observed in the baseline condition during every treatment condition. Second, differences in the size of induction in components that preceded and succeeded food-pellet reinforcement were not large. This outcome was apparent regardless of whether one compares responding within conditions (e.g ., the first and third components of the 1%-FP-1% condition) or across conditions (e.g ., responding during the second component of the FP-1 %-1 % and 1 %-1 %-FP conditions) . These conclusions were confirmed by statistical analyses . To determine whether induction was observed, a repeated measures analysis of variance (ANOVA) was conducted on the response rates (not logarithms) for individual subjects during separate components of the baseline condition and the corresponding component of the two treatment conditions in which sucrose reinforcement was available. Analysis of the first component of the 1 %-1 %-1 %, 1 %-FP-1 %, and 1 %-1 %-FP conditions resulted in a significant effect, F(2, 10) = 13.99, P < .001, as did the analysis of the second component of the 1 %-1 %-1 %, FP-1 %-1 %, and 1%-1%-FP conditions, F(2, 10) = 14.75, P < .001, and the third component of the 1%-1%-1%, FP-1%-1%, and 1%-FP-1% conditions, F(2, 10) = 12.84, P < .002, indicating that induction was observed in each component. Results from these analyses, and all that follow, were considered significant at p < .05.
Four planned comparisons were made to determine whether induction produced by upcoming food-pellet reinforcement was larger or smaller than that produced by preceding food-pellet reinforcement. The first compared responding during the first and third components of the 1 %-FP-1 % condition. The second compared responding in the second component of the 1 %-1 %-FP and FP-1 %-1 % conditions. The third compared responding in the first component of the 1 %-FP-1 % condition to responding in the second component of the FP-1 %-1 % condition. The fourth compared responding in the second component of the 1%-1%-FP condition to responding in the third component of the 1 %-FP-1 % condition. All comparison failed to reach significance, indicating that induction effects prior and subsequent to food-pellet reinforcement did not differ in size.
Finally, comparisons were made between the first and second components of the 1 %-1 %-FP condition and between the second and third components of the FP-1 %-1 % condition to determine whether the size of induction grew or dissipated as the component delivering foodpellet reinforcement approached or became more distant, respectively. Analysis of the 1 %-1 %-FP condition resulted in a nonsignificant effect. However, analysis of the FP-1 %-1 % condition resulted in a significant effect, F(1, 5) = 52.72, P < .001. These results suggest that the induction effect produced by upcoming food-pellet reinforcement did not differ in size between components that were 15 min and immediately prior to food-pellet reinforcement. However, the size of induction that occurred subsequent to food-pellet reinforcement decreased with time.
The results of Experiment 1 are fairly straightforward. Delivering foodpellet reinforcement in one component of a three-component multiple schedule produced induction in responding for 1 % sucrose reinforcement in components that preceded or followed the food-pellet reinforcement. The induction in the immediately preceding and following components did not differ in size. Furthermore, when food-pellet reinforcement would be delivered in the third component, the induction observed in the first and second components did not differ significantly. However, when food-pellet reinforcement was delivered in the first component, the induction observed in the second component was significantly greater than observed in the third component. Thus, although the results generally support the account for induction put forward by Weatherly et al. (2002b) , they also suggest that the temporal placement of food-pellet reinforcement may asymmetrically influence induction depending on whether that reinforcement is upcoming or has already occurred.
Experiment 2
Experiment 2 was designed as a systematic replication of Experiment 1. It differed from Experiment 1 only in the fact that subjects responded on three different levers in the three different components. This replication was undertaken for two reasons. The first was to determine the reliability of the results observed in Experiment 1. The second was to determine whether different response topographies in the different components would alter the pattern of results. Specifically, past research has shown that induction in responding for sucrose during the first half of a session is observed when food-pellet reinforcement is upcoming in the second half and is delivered for responding on a separate lever (Weatherly, Himle, Plumm, & Moulton, 2001 , Experiment 3) . However, these results also showed that "anticipatory responses" occurred in the first half of the session on the lever that would be used to collect food pellets in the second half. Because Experiment 1 employed only one lever, it is possible that the induction observed when food-pellet reinforcement was upcoming was inflated by the addition of these "anticipatory responses ." Having subjects respond on different levers in the different components should remove these responses and thus allow for an assessment of whether food-pellet reinforcement produces similar induction effects on preceding and subsequent responding for sucrose.
Method
Subjects and apparatus. The subjects were six experimentally experienced male Sprague-Dawley rats. They were not the same rats employed in Experiment 1, but were obtained and maintained as were those in Experiment 1. They were also of the same age and had similar experimental histories as subjects in Experiment 1.
Subjects responded in a experimental chamber similar to that described in Experiment 1 with the following exceptions. First, no lever appeared on the front panel. Instead, three levers (identical to the one described in Experiment 1) were located on the back panel. The left and right levers were 2.5 cm from the left and right walls, respectively. The third lever was centered on the back panel. Each of the three levers had a panel of three stimulus lights located directly above it, identical to that described in Experiment 1. The trough where reinforcers were collected was still centered on the front panel.
Procedure. The procedure in Experiment 2 was identical to that in Experiment 1 with the following exceptions. Responding in the first, second , and third components of the multiple schedule was reinforced on the left, center, and right lever, respectively. Components were again signaled by the leftlred, middle/yellow, and rightlgreen stimulus lights being illuminated during the first, second , and third components, respectively, with only the light above the active lever being illuminated. As in Experiment 1, 3 of the 6 subjects experienced the following conditions in the following order: 1 %-FP-1 %, 1 %-1 %-1 %, FP-1 %-1 %, and 1 %-1 %-FP, with the remaining subjects experiencing these conditions in the reverse order. Each condition was again conducted for 20 consecutive sessions, with sessions conducted once per day, 5 to 6 days per week.
Results and Discussion
Figure 2 presents the rates of responding in each component during each condition for the mean of all subjects responding across the final five sessions of that condition. It was constructed as was Figure 1 and presents only the responses that were observed in the active component (Le ., responses that occurred on a lever when another component was in effect were excluded). Table 2 presents the data for individual subjects used to construct Figure 2 . Together, Figure 2 and Table 2 indicate that having subjects respond on different levers (and/or distancing the levers from the trough into which reinforcers were delivered) greatly reduced rates of lever pressing for sucrose relative to those observed in Experiment 1. Nonetheless, the pattern of results observed in Experiment 2 was very similar to that observed in Experiment 1. Namely, food-pellet reinforcement in one component produced induction in responding for sucrose in the other components and little evidence was found to suggest that the induction differed depending on whether food-pellet was upcoming or had already occurred . Results from statistical analyses generally supported these conclusions. To determine whether induction was observed, repeated measures ANOVAs were conducted on the response rates of individual subjects during each separate component of the baseline condition and the corresponding component of the two treatment conditions in which sucrose reinforcement was available. Analysis of responding in the first component of the 1 %-1 %-1 %, 1 %-FP-1 %, and 1 %-1 %-FP conditions resulted in a significant effect, F(2, 10) = 4.23, P < .047, as did the analysis of the second component of the 1 %-1 %-1 %, FP-1 %-1 %, and 1%-1 %-FP cond itions, F(2, 10) = 6.97, P < .013, indicating that induction was observed in the first two components. Analysis of the third component of the 1 %-1 %-1 %, FP-1 %-1 %, and 1 %-FP-1 % conditions, however, failed to reach significance.
Four comparisons were again made to determine whether induction produced by upcoming food-pellet reinforcement was larger or smaller than that produced by preceding food-pellet reinforcement. As in Experiment 1, comparisons were made between responding in the first and third components of the 1 %-FP-1 % condition, the second component of the 1 %-1 %-FP and FP-1 %-1 % conditions, the first component of the 1 %-FP-1 % condition and the second component of the FP-1 %-1 % condition, and the second component of the 1 %-1 %-FP condition and the third component of the 1 %-FP-1 % condition . Also as in Experiment 1, all comparisons failed to reach significance, indicating that induction did not differ prior and subsequent to food-pellet reinforcement.
Lastly, comparisons were made between the first and second components of the 1 %-1 %-FP condition and between the second and th ird components of the FP-1%-1% condition. Analys is of the 1%-1%-FP condition resulted in a sign ificant effect, F(1 ,5) = 10.60, P < .023. Analysis of the FP-1%-1% condition , however, resulted in a nonsignificant effect. These results are reversed from those observed in Experiment 1. They suggest that food-pellet reinforcement in the third component produced an induction effect that increased in size across the first two components, but that food-pellet reinforcement in the first component did not produce different induction effects in the second and third components.
General Discussion
The present study investigated whether the temporal placement of foodpellet reinforcement within the session would produce similar induction effects prior and subsequent to that reinforcement. It did so by having rats respond in a three-component multiple schedule with 15-min components that were presented once per session. During baseline sessions, 1 % sucrose reinforcement was available in each component. Across treatment conditions, food-pellet reinforcement replaced sucrose reinforcement in one of the three components. Results from both Experiments 1 and 2 suggest that induction does not differ depending on the temporal placement of foodpellet reinforcement. These results are consistent with the speculations of Weatherly et al. (2002b) , who suggested that induction was controlled by operant processes at the level of the entire session and thus the temporal placement of food-pellet reinforcement within the session should not determine whether or not induction is observed.
Overall, the results of Experiments 1 and 2 were remarkably similar. These experiments differed in terms of whether subjects pressed the same lever in all three components (Experiment 1) or a different lever in each component (Experiment 2). Despite this difference, food-pellet reinforcement in one component produced induction in other components in both experiments. Moreover, neither experiment found differences in the size of induction during components that immediately preceded or followed food-pellet reinforcement. However, the different experiments produced at least two different results. The first was that the experiments differed in reporting significant increases or decreases in induction across components before or after, respectively, food-pellet reinforcement. The second difference was that response rates for sucrose in Experiment 2 were far lower than those in Experiment 1.
Although the statistical analyses in the two experiments lead to discrepant conclusions as to differences in increases or decreases in the size of induction across components, this discrepancy in tenuous. A visual inspection of Figures 1 and 2 shows that the size of induction increased from the first to the second component of the 1 %-1 %-FP condition in both experiments. Similarly, the figures also show that the size of induction decreased from the second to the third component of the FP-1 %-1 % condition in both experiments. From this visual inspection, one could argue that the size of induction is reduced as food-pellet reinforcement becomes increasingly temporally remote. Such a conclusion would be consistent with the results of Weatherly et al. (2001, Experiment 2) , who reported that inserting a blackout of increasing duration between the period of sucrose and upcoming food-pellet reinforcement led to a decrease in the size of induction.
The low rates of responding observed in Experiment 2 are also worthy of mention. One-percent liquid sucrose is not a strong reinforcer and rarely maintains high rates of responding (when food-pellet reinforcement will not be delivered during the session). Response rates in the 1%-1%-1% condition of Experiment 2, however, approached unconditioned rates of lever pressing. The exact reason for these low rates is not known, but several pieces of evidence suggest that these data do represent low levels of operant behavior rather than unconditioned responding. First, subjects had learned that pressing each lever led to reinforcement. This claim is documented by the fact that high rates of responding occurred on each of the three levers when food-pellet reinforcement was available for pressing that lever. Second, in the 1 %-1 %-1 % condition , response rates decreased across the three components, just as they did in Experiment 1 and just as one would expect given the literature on within-session changes in responding when rats respond for low-concentration sucrose reinforcers (e.g. , Melville, Rue, Rybiski, & Weatherly, 1997) . Third, as reported above, similar functional relations between induction and the temporal placement of food-pellet reinforcement were observed in Experiment 2 as in Experiment 1, which reported higher baseline rates of responding for 1 % sucrose.
One possible explanation for these low rates is that, by relocating the response lever(s) from the front to the back panel, the procedure imposed a delay to reinforcement (e.g. , increased travel time) which decreased response rates. Given that 1 % sucrose normally maintains low response rates and that decreases in response rates produced by delayed reinforcement can be described by a negatively accelerated exponential function (e.g., Mowrer, 1960; Williams, 1976) , imposing even short delays to 1 % sucrose reinforcement might lead to extremely low rates of responding.
Another possibility is the response rates in Experiment 2 were not depressed. Rather, it is possible that the response rates for sucrose in Experiment 1 were inflated due to the fact that subjects responded on the same lever in all three components. That is, perhaps because subjects failed to discriminate which component was in effect, they made responses for the food pellets during the components in which sucrose was available. Although this explanation is possible, published evidence would seem to suggest that lack of discrimination is not the likely cause of increased response rates. For one, induction has been observed for responding on one lever when food-pellet reinforcement would be collected for responding on another lever (Weatherly et aI., 2001 , Experiment 3). Secondly, Weatherly (2002a) made several manipulations to enhance discrimination between components (e.g., using different levers in the different components and retracting the nonactive lever during the opposing component). These manipulations, however, did little to reduce the presence or size of induction.
Regardless of the explanation for the different rates of responding for sucrose between experiments, it is interesting to note that their occurrence somewhat dispenses with the idea that thirst plays a large role in the appearance of induction that occurs subsequent to food-pellet reinforcement.
Subjects in Experiments 1 and 2 earned similar amounts of food-pellet reinforcement in the treatment conditions, which should have produced similar amounts of thirst. If thirst was a driving factor behind induction, then one would have to explain why similar amounts of thirst produced different absolute rates of responding between the two experiments.
Although finding induction in Experiment 2 for responding on one lever when food-pellet reinforcement would be delivered for responding on another lever is consistent with the explanation for induction forwarded by Weatherly et al. (2002b) , at least two explanations exist for why this induction occurred. First, it is possible that the increase in lever pressing on the different lever was the outcome of a general increase in behavior. Second, it is also possible that this increase was specific to pressing the lever that delivered food-pellet reinforcement and that induction occurred through stimulus generalization. That is, if the lever used in the component that delivered food-pellet reinforcement came to serve as the stimulus that signaled that food-pellet reinforcement would be available in the present session, then an increase in responding may have occurred on the other levers because of their similarity and/or proximity to that lever. The present results are consistent with either explanation. To parse them, one would need to replicate the present procedure using different operandi and discriminative stimuli in the different components.
As noted above, a secondary reason for investigating whether the temporal placement of food-pellet reinforcement alters induction was to assess how the phenomenon is related to behavioral contrast. Some authors (e.g. , Williams, 1983) have argued that the appearance of contrast is primarily controlled by the upcoming conditions of reinforcement, although this argument has not always been supported (e.g., Weatherly, Melville, Swindell, & McMurry, 1998) . Finding that similar induction effects are observed prior and subsequent to food-pellet reinforcement may suggest that induction and contrast are in fact produced by separate mechanisms. On balance, recent work on behavioral contrast (see Williams, 2002) suggests that at least . two processes may be involved in procedures that produce contrast, one of which tends to produce induction-like changes in responding and another which tends to produce contrast-like changes. Thus, it is possible that the induction reported in the present paper may in some way be related to the former process and occurs because, for some reason, the procedures used to study induction somehow promote or enhance this process (above the one that would promote the appearance of contrast). However, Williams (2002) suggests that the induction-like process of the contrast situation is Pavlovian in nature. Given that Weatherly et al. (2002b) argued that the present induction effect is not Pavlovian in nature, the potential connection may be illusory. Arguably, however, a conclusion on this issue awaits direct assessment by future research.
Finally, the present results may ultimately have applied implications. Specifically, the present results support the idea that an increase in responding for a low-valued reinforcer may occur because, by delivering a high-valued reinforcer in the same situation (session), the probability of operant behavior may increase. Thus, induction may potentially provide a way to increase the rate of behavior maintained by weak reinforcers. Perhaps importantly, the present results suggest that the temporal placement of the high-valued reinforcement within the situation may not be a critical factor in observing this increase. If these results could be generalized to applied situations, they may promote the use of inductionlike procedures for behaviors maintained by low-valued reinforcers.
